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(54) Corrugated tube 

(57) A corrugated tube (40) has a ridge shape (12) 
and a trough shape (f 3), viewed on an axial cross-sec- 
tion thereof, alternating along its axial direction. The 
tube also has a slit (30) along its axial direction thereby 
forming first and second zones flanking the slit. The first 
and second zones comprise a first (12a) and a second 
end portion (12b) of the ridge shapes (12), respectively 
The first end portion (12a) forms a convex portion (31 ), 
w/hilst the second end portion (12b) forms a sequential 



convex (32) and concave portion (33) Each portion ex- 
tends from the slit (30) side around the opposing circum- 
ferential directions, thereby forming female (44) and 
male locking means (49) respectively, when the male 
locking means (49) are inserted under the female lock- 
ing means (44), the convex portion (31 ) of the first zone 
and the sequential convex (32) and concave portion (33) 
of the second zone are stacked and the slit (30) is firmly 
locked 
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Description 

The present invention relates to a corrugated tube 
(or containing and protecting a wiring harness, e g In 
motor vehicles such as automobiles More particularly, 
the invention concerns a corrugated tube having a lon- 
gitudinal sht along its axial direction A wiring harness is 
composed of a plurality of electrical wires. In the con- 
struction according to the present invention, the slit is 
first opened and the wiring harness Is inserted into the 
corrugated tube sideways through this slit Further, once 
the harness is inserted, the slit is firmly closed in an easy 

In a wiring harness used for automobiles, some por- 
tions thereof, where necessary, are wrapped in a corru- 
gated tube and thus protected Examples of known cor- 
rugated tubes for such applications include 

tubes having a slit along their axial direction (type 
1 -1 ), shown in Fig 1 A 

tubes having no slil (type 1 -2), shown in Fig IB, 
tubes similar to those of type 1-1 but further having 
zones R which are overlapped In the circumferential 
direction of the tube (type 1-3), shown In Fig 1 C 

In the case of corrugated lube 1 -2 without slit, when 
a connector housing is initially mounted on an end por- 
tion of the electrical wires W, the latter cannot be passed 
through the corrugated tube 1 -2 Therefore, the electri- 
cal wires must first be placed in the corrugated tube 1 -2 
and only then can the connector housing be mounted 
on the end portion of the wires When the connector 
housing is subsequently mounted, the end portion of 
each electrical wire cannot be inserted thereinto by an 
automated process Consequently the automation of 
the assembly process becomes difficult 

In the case of corrugated tube 1 -1 with a slit, a group 
of electrical wires W is inserted by opening the slit The 
connector housing can thus be mounted onto the end 
portion of the electrical wires beforehand. Accordingly 
an automated process can be envisaged for inserting 
the end portion into the connector housing However, 
when the zone protected by the corrugated tube is bent 
as illustrated in Fig 2, the slit may be opened It is there- 
fore necessary to lock the slit, once the electrical wires 
W have been inserted. To this end, a tape can be wound 
around the outer circular surlace of the tube 1 -1 How- 
ever, this task is cumbersome 

A corrugated tube 1-3 with an overlap-type slit, 
shown in Fig. 1 C, differs from the above, solely in that 
the overlapping zone on one side of the slit is super- 
posed on a corresponding zone of the other side of the 
slit Nevertheless, it is still necessary to use tape in order 
to lock the slit securely As mentioned, this task is cum- 
bersome 

There is also known a corrugated lube having a 
ridge shape and a trough shape, viewed on an axial 
cross-section, alternatingly provided throughout the ax- 



ial direction, and having a slit all along the axial direction 
The slit defines first and second zones therealong, the 
first zone comprising a first end portion of the ridge 
shapes and the second zone comprising a second end 
s portion of the ridge shapes The first and second end 
portions are further provided with a first and a second 
sequences having a repealing unit of concave and con- 
vex portions, viewed from the axial direction of the tube 
The first and second sequences extend respectively 
10 from the slit along the opposing circumferential direc- 
tions of the tube, thereby forming female and male lock- 
ing means respectively In this construction, the male 
locking means are inserted under the female locking 
means, whereby the first and second sequences are fit- 
's tingly stacked and the slit is locked in a closed state 

In this construction, the female locking means may 
have a width, measured along the axial direction, great- 
er than the width of the male locking means. 

Also, the female locking means may comprise, 
20 starting from the slit side, an L-shaped convex, a con- 
cave and a convex sequence, when viewed on a lateral 
cross-section, whilst the male locking means may com- 
prise an Inverted-V shaped convex, a concave and a 
convex sequence After the slit Is opened and the elec- 
ts trical wires are inserted into the tube, the female locking 
means and the male locking means are fitted, whereby 
the slit is locked in a closed state 

An object of the present invention is lo remedy the 
above-mentioned drawbacks, and lo supply means lo 
30 automatically insert an electrical terminal into a connec- 
tor housing and lock the slit by one single operation, 
thereby suppressing the taping work. 

To this end, there is provided a corrugated tube hav- 
ing a ridge shape and a trough shape, viewed on an axial 
3S cross-section thereof, alternatingly provided throughout 
the axial direction thereof, and having a slit throughout 
the axial direction, the slit defining a first and a second 
zone respectively including a first and a second end por- 
tion of the ridge shapes, the first end portion comprising 
40 a convex portion having a cross-section of inverted-U 
section, viewed from the axial direction, the convex por- 
tion extending from the slit side around a first circumfer- 
ential direction of the tube, thereby forming female lock- 
ing means, the second end portion comprising a se- 
45 quence of a convex portion having a cross-section of 
inverted-U section and a concave portion, the sequence 
extending from the slit side around a second circumfer- 
ential direction of the tube, opposed to the first circum- 
ferential direction, thereby forming male locking means, 
so the female locking means being superposed on the 
male locking means, whereby the slit Is locked In a 
closed state. 

Preferably the female locking means have a width, 
measured along said axial direction of the tube, greater 
55 than the width of the male locking means. Still prefera- 
bly, the convex portion of the female locking means has 
a length, measured around the circumferential direction 
of the tube, greater than the length of the convex portion 
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of the male locking means. 

Further, the convex portion of the female locking 
means may comprise an outermost side wall having an 
inner face, viewed from the axis of the tube, whilst the 
convex portion of the male locking moans may comprise s 
a side wall, the side wall being shared with the concave 
portion thereof and having an outer face, viewed from 
the axis of the tube, the inner face of the female locking 
means and the outer face of the male locking means 
extending in a substantially diametrical direction, and 'o 
wherein the inner face has a height, measured along the 
diametrical direction, equal to, or greater than, that of 
the outer (ace 

The present invention includes also a corrugated 
tube comprising a wiring harness composed of electrical 'S 
wires In this embodiment, the electrical wires are insert- 
ed into the tube after opening the slit and the female 
locking means are superposed on the male locking 
means, whereby the slit is locked in a closed state 

In the aforementioned embodiments, the female 
locking means, formed on one side of the slit, is covered 
on the male locking means, formed on the other side 
thereof, such that the convex portion of the former is 
superposed on the outer surface of the convex portion 
of the latter Also, the convex portion of the fonner has 25 
a diametrically lifting wall, viewed from the axial direc- 
tion, adjacent to the slit, as well as a diametrically in- 
ward-looking wall-end . When applied, the wall-end is 
fitted into the concave portion of the male locking 
means. At the same time, it is abutted against a diamet- 30 
rically lifting, outside-facing surface of the convex por- 
tion of the male locking means In this manner, the slit 
is closed and locked by one press-fit operation Thus, 
taping work can be suppressed. 

Further, the female locking means have a width, 3S 
measured along the axial direction of the tube, greater 
than that of the male locking means. By virtue of this 
configuration, the male locking means can be easily in- 
serted under the female locking means, relative to the 
axis of the tube. 4o 

As has been seen above, the electncal wires, which 
constitute a wiring harness, are inserted into the tube by 
opening the slit, the female locking means are over- 
lapped to the male locking means, and the slit is locked 
in a closed state 45 

Also, the stacked concave portions are interposed 
between the stacked convex portions, so that the slit is 
securely locked. 

This sequential action is very simple and the slit is 
closed and locked by a single press-fit operation The so 
after-taping is thus no longer needed Further, only the 
ridge portions, and not the trough portions, lock the cor- 
rugated tube. This structure allows the tube to retain 
flexibility. By virtue of this flexibility, the electncal wires 
can be easily bent and cabled along a vehicle. ss 

The above and other objects, features and advan- 
tages of the present invention will become apparent 
from the following description of the preferred embodi- 



ments, given as a non-limiting example, with reference 
to the accompanying drawings, in which 

Fig 1 A shows a known corrugated tube with a slit , 
Fig 1 B shows a known corrugated tube without a 
slit. 

Fig 1 C shows a known corrugated tube with a slit 
and overlapping zones 

Fig 2 illustrates a known corrugated tube when slit 
thereof is unlocked by a bending force , 
Fig 3 A IS a lateral cross-sectional view of a corru- 
gated tube , 

Fig 3 B is a perspective view of the corrugated tube 
shown in Fig 3 A ; 

Fig 4 shows the corrugated tube of Fig 3 when the 
sht IS locked , 

Fig 5 shows a top plan view on the locking means 

of the corrugated tube of Fig 3 , 

Fig 6 A is a perspective view of the tube shown in 

Fig 3 during its manufacturing process ; 

Fig 6 B IS a cross-sectional view of the tube shown 

in Fig 3 when installed in a holding device before 

cutting ; 

Figs 7 A and B show a view on a lateral cross-sec- 
tion of the corrugated tube of Fig. 3 when loaded 
with electrical wires, respectively before and after 

locking , 

Figs 8 A and B show a view on a lateral cross-sec- 
tion and a perspective view respectively, of the cor- 
rugated tube according to the invention , 
Fig 9 shows a view on a lateral cross-section of the 
corrugated tube of Fig 8 ; 

Fig 1 0 shows a top plan view on the locking means 
of the corrugated tube of Fig 8 ; and, 
Figs 11 A and B show a view on a lateral cross- 
section of the corrugated tube of Fig. 8 when loaded 
with electrical wires, respectively before and after 
locking. 

For a better understanding of the invention, an em- 
bodiment already described in a previous application, 
but not yet published, will be described hereinafter 

In the embodiment shown in Figs. 3A and 3B, the 
corrugated tube 10 has a slit 11 extending all along an 
axial direction L. In addition, a circular ridge shape 12 
and a circular trough shape 1 3 are alternatingly provided 
at a predetennined pitch along the axial direction 

First and second zones are provided along the slit 
11 at respective sides thereof. These zones include the 
part 12a, 12b of all the ridge shapes 12 adjacent to the 
slit 11 This part of the ridge shapes is provided with a 
concave and convex shape, viewed from a lateral cross- 
section, around the circular direction. The convex and 
concave portions can be superposed on each other by 
one press-fit operation, thereby closing the slit 11 . 

Part 12a of the first zone constitutes female locking 
means 14. The latter comprises, sequentially from the 
slit side and around the circular direction, end convex 
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portion 1 5 having an open end and an L-shaped cross- 
section, a concave portion 16, a convex portion 17 and 
a concave positioning groove 18, used for positioning 
the tube when cutting (see Fig 4) Part 1 2b constitutes 
male lodging means 1 9 The latter comprises, in a same 
manner, a convex portion 20 having an inverted V- 
shaped cross-section, a concave portion 21. a convex 
portion 22 and a concave positioning groove 23, used 
for positioning the tube when cutting 

As shown in Fig 5, the female locking means 14 
(end convex portion 15, concave portion 16 and convex 
portion 17) have a width W 1, measured in the axial di- 
rection, which is broader than the width W 2 of the male 
locking means 19 (convex portion 20, concave portion 
21 and convex portion 22), i g W 1 > W 2 Thus, the 
male locking means 19 can be set Inside the female 
locking means 14, viewed on the cross-section of the 
tube Further, a substantially V-shaped notch 24 is 
formed at a position diametrically opposed to that of the 
sill 11 fVloreover, the concave portion 21 of the male 
locking means 19 has a length L 2, measured around 
the circular direction, greater than that L 1 of the con- 
cave portion 16 of the female locking means 14, i.e L 1 
< L2 

As shown in Figs. 6A and 6B. the corrugated tube 
10 IS initially manufactured in a cylindrical shape, such 
that the end convex portion 15 of the female locking 
means 1 4 has an edge connected to that of the end con- 
vex portion 20 of the male locking means 1 via a dia- 
metrically extending wail 25 This connecting wall 25 is 
cutbyacutter27, thereby forming a slit 11 with itsfemale 
locking means 1 4 and male locking means 1 9 separated 
by this slit. The tube has a concave positioning groove 
18, 23 provided on each side of the slit 11 . When using 
the cutter 27, the tube is placed in a holding device 28 
having a pair of holding ribs 29 and maintained in the 
device by fitting the ribs 29 into the corresponding con- 
cave portions 18, 23 

In the above tube with a slit 1 1 , the connector hous- 
ing (not shown in the figures) is first connected to the 
end of the electrical wires W. The slit 11 of the corrugat- 
ed tube 10 is then opened, as illustrated in Fig. 7A, and 
the wires W are inserted therethrough into the tube. 

The female and the male locking means 14, 19, 
flanking the slit 11, are then brought closer together and 
the male locking means 1 9 are brought under the female 
locking means 14, as shown in Fig 78 As the tube is 
provided with a V-shaped notch 24 at a position diamet- 
rically opposed to the slit 1 1 , the male and female lock- 
ing means are smoothly moved closer and overlapped 

The V-shaped end convex portion 20 of the male 
locking means 19 is first brought under the L-shaped 
end convex portion 15 of the female locking means 14. 
The end convex portion 20 is advanced beyond the con- 
cave portion 1 6 and fitted into the convex portion 17. At 
the same time, the concave portion 21 of the male lock- 
ing means 1 9 is tightly superposed to the concave por- 
tion 16 of the female locking means 14. Likewise, the 



convex portion 22 of the male locking means 19 is su- 
perposed to the end convex portion 15 of the female 
locking means 14. 

Consequently, three sequential concave and con- 
s vex portions of the female locking means 14 are fitted 
onto the three sequential concave and convex portions 
of the male locking means 19 In particular, the fitted 
concave portions 16 21 are sandwiched between two 
stacked convex portions fvloreover, this type of fixture 
10 is effected for all the ridge shapes along the axial direc- 
tion of the corrugated tube 10 For this reason, the both 
locking means 1 4, 1 9 are securely locked and the slit 1 1 
Is tightly closed As the result, the taping work, hitherto 
necessary for preventing the slit opening, can be sup- 
's pressed 

Compared to the above, the corrugated tube 40, ac- 
cording to the present invention, has a simpler structure. 

As shown in Figs 8A and 8B, the corrugated tube 
40 comprises a slit 30 extending throughout an axial di- 
20 rection L of the tube 40. Also, a circular ridge shape 1 2 
and a circular trough shape 1 3 are alternatingly ar- 
ranged at a predetermined pitch along the axial direc- 
tion 

The above slit 30 divides the tube in the longitudinal 

25 direction and forms first and second zones on the rim 
thereof. The first zone comprises part 12a of the ridge 
shapes adjacent to the slit 30 and constitutes female 
locking means 44. Likewise, the second zone comprises 
part 1 2b of the ridge shapes adjacent to the slit 30 and 

30 constitutes male locking means 49. The slit 30 can be 
closed and locked by one press-fit operation. 

The part of the ridge shapes 12a (female locking 
means 44) forms a convex portion 31 having an invort- 
ed-U shape, viewed from a lateral cross-section, ex- 

35 tending from the slit side around the circular direction 
At a position adjacent to the convex portion 31 is pro- 
vided a concave positioning groove 18, used lor fixing 
the tube before cutting The part of the ridge shapes 1 2b 
(male locking means 49) comprises, sequentially as 

40 viewed from the slit side around the circular direction, a 
convex portion 32 having an inverted-U shape and a 
concave portion 33. At a position adjacent to the latter 
is provided a concave positioning groove 23, used for 
fixing the tube before cutting. 

45 As shown in Fig. 10, the convex portion 31 of the 
female locking means 44 has a width W 3, measured 
along the axial direction, greater than the width W 4 of 
the convex and concave portions 32, 33 of the male 
locking means 49, i.e W 3 > W 4. In addition, the length 

so L 3 of the former 31 is designed to be greater than the 
length L 4 of the convex portion 32 of the male locking 
means 49, i.e. L 3 > L 4. Thus, the former can contains 
the latter and both can be properly superposed. 

As shown in Fig. 9, the height of the internal face of 

55 the side wall 31a contained in the convex portion 31 of 
the female locking means 44 is equal to, or greater than, 
the height of the external face of the side wall 32a con- 
tained in the convex portion 32 of the male locking 
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means 49 Thus, the edge of the side wall of the convex 
portion 31 in the female locking means 44 is abutted 
against the base of the concave portion 33 in the male 
locking means 49 

Such a corrugated tube 40 is initially formed in a 
cylindrical form, such that the w/all edge of the convex 
portion 31 in the female locking means 44 and the wall 
edge of the convex portion 32 in the male locking means 
49 are positioned adjacent to each other and integrally 
lormed As in the case of the corrugated tube 1 0 shown 
in Fig 4 B, the lube 40 is placed in the holding device 
28, such that the concave positioning grooves 18, 23 
are snapped with the corresponding ribs 29 

The line corresponding to the wall edge of the con- 
vex portion 31 in the female locking means 44 and of 
the convex portion 32 in the male locking means 49 is 
then cut by a cutter 27, so that there is formed a slit 30, 
with its female locking means 44 and male locking 
means 49 separated by this slit 

As mentioned above, the corrugated tube 40 according 
to the invention is provided with a slit 30 The connector 
housing (not shown in the figures) can therefore be 
equipped to the end of the electrical wires beforehand. 
The tube 40 is then inserted with the wires by opening 
the slit 30 as shown in Fig 11 A 
Subsequently, the first zone extending along one side 
of the slit 30 of the tube 40 is lifted up from the group of 
the wires W and placed upon the corresponding second 
zone In this way, the part of the ridge shapes 1 2a of the 
female locking means 44 is superposed on the corre- 
sponding part of the ridge shapes 1 2b of the male lock- 
ing means 49, located on the other side of the slit 30. 
Accordingly, the convex portion 31 contained in the part 
1 2a of the female locking means 44 is overlapped to the 
convex portion 32 contained in the part 1 2b of the male 
locking means 49 throughout the slit 30. Also, as shown 
in Fig. 11 B, the side wall 31a of the female-side convex 
portion 31 is engaged with the side wall 32a of the male- 
side convex portion 32 in the adjacent concave portion 
33. In this way, the slit 30 can be locked by one single 
operation and the tape-winding task to ensure the clo- 
sure of the slit can be suppressed, ly/loreover, the inter- 
nal depth of the side wall 31a of the convex portion 31 
IS arranged to be equal to, or greater than, the external 
depth of the side wall 32a of the convex portion 32, so 
that the wall edge of the side wall 31a is anchored on 
the base of the male-side concave portion 33. This 
structure ensures a constant clamping force. 

In the corrugated tube 40 according to the invention, 
the number of concave and convex portions, formed on 
the ridge shapes, can be reduced compared to the prior 
art. Therefore, the above-mentioned technique is easily 
applicable to a small-diameter corrugated tube, for 
which the integration of locking means is usually difficult 

However, the object of the present invention is not 
limited to the above-mentioned embodiments The lock- 
ing means may be formed on )ust some of the ridge 
shapes 1 2 located at both end regions in the axial direc- 



tion of the tube, instead of being installed throughout the 
axial direction thereof Also, the pitch of the ridge shapes 
may be varied and appropriately spaced 

Further, the corrugated tube is manufactured in a 
s cylindrical form By simply cutting the tube, a slit can be 
lormed together with the female and male locking 
means The invention can therefore be put into practice 
very easily 



Claims 

1. The corrugated tube (40) having a ridge shape (12) 
and a trough shape (13), viewed from an axial 

15 cross-section thereof, alternalingly provided 
throughout an axial direction thereof, and having a 
slit (30) throughout said axial direction, said slit (30) 
defining a first and a second zone respectively in- 
cluding a first (12a) and a second end portion (12b) 

20 of said ridge shapes (1 2), characterised in that said 
first end portion (I2a) comprises a convex portion 
(31 ) having a cross-section forming an inverted-U 
shape, as viewed f rom said axial direction, said con- 
vex portion (31 ) extending from said slit (30) side 

25 around a first circumferential direction of said tube, 
thereby forming female locking means (44), in that 
said second end portion (12b) comprises a se- 
quence of a convex portion (32) having a cross-sec- 
tion forming an inverted-U shape, and a concave 

30 portion (33), said sequence extending from said slit 
side around a second circumferential direction of 
said tube, opposed to said first circumferential di- 
rection, thereby forming male locking means (49), 
and In that said female locking means (44) are 

35 stackable on said male locking means (49), where- 
by said slit (30) can be locked in a closed state 

2. The corrugated tube (40) according to claim 1, 
wherein said female locking means (44) have a 

40 width (W 3), measured along said axial direction of 
said tube (40), greater than the width (W 4) of said 
male locking means (49). 

3. The corrugated tube (40) according to claim 1 or 2, 
45 wherein said convex portion (31) of said female 

locking means (44) has a length (L 3), measured 
around said circumferential direction of said tube 
(30), greater than the length (L4) of said convex por- 
tion (32) of said male locking means (49). 

50 

4. The corrugated tube (40) according to any one of 
claims 1 to 3, wherein said convex portion (31) of 
said female locking means (44) comprises an out- 
ermost side wall (31a) having an inner face, viewed 

ss from said axis ol said tube (40), whilst said convex 
portion (32) of said male locking means (49) com- 
prises a side wall (32a), said side wall (32a) being 
shared with said concave portion thereof and hav- 
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ing an outer face, viewed from said axis of said tube 
(30), said inner face of said female locking means 
(44) and said outer face of said male locking means 
(49) extending in a substantially diametrical direc- 
tion, and wtierein said inner face fias a height, 
measured along said diametrical direction, equal to, 
or greater than, that of said outer face 

The corrugated tube (40) according to any one of 
claims 1 to 4, wherein said corrugated tube (40) 
comprises a wiring harness (W) composed of elec- 
trical wires, said wires (W) being inserted into said 
tube (40) after opening said slit (30) and said female 
locking moans (44) are superposed on said male 
locking means (49) whereby said slit (30) is locked 
in a closed state 
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FIG. 10 
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